Retinoic acid increases insulin-like growth factor-binding protein-4 expression in cultured rat hepatocytes.
Hepatic insulin-like growth factor binding protein (IGFBP) expression is controlled by diverse factors including thyroid hormone, which enhances IGFBP-4 production in hepatocytes. In the present work, we have investigated whether hepatic IGFBP-4 expression is regulated by retinoic acid (RA), which acts via nuclear receptors belonging to the steroid/thyroid hormone receptor superfamily. Primary cultures of adult rat hepatocytes were incubated with two natural stereoisomers of RA, all-trans RA and 9-cis RA (atRA and 9cRA), and with the synthetic RA receptor (RAR)-selective agonist TTNPB. IGFBP-4 mRNA abundance was measured by Northern blot and protein production was evaluated by Ligand blot on hepatocyte-conditioned culture media. Our results indicate that atRA, 9cRA, and TTNPB increase IGFBP-4 expression by cultured hepatocytes, both at the mRNA and protein level. The RARs play a definite role in this regulation, which is independent from ongoing protein synthesis but dependent on active transcription. AtRA and thyroid hormone act synergistically in increasing hepatic IGFBP-4 expression. Our data establish a role for hormonal factors such as thyronines and retinoids in regulating the hepatic IGF system directly at the IGFBP-4 level.